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Introduction

A survey for environmental conraminants was conducted by U,S. Fish and Wildlife
Service personnel in 1986 which included several locations on Crab Orchard National
Wildlife Refuge (CONWR). Durin& this survey, small concentrations of polychlorinatcd
biphcnyls (PCBs) were detectcd in Pi&eon Creek. a small stream located along tIle
nonhern ed&e of Crab Orchard Lake. A follow-up survey was initiated in 1988 to make
a further detem1ination of specific areas of potential PCB contamination in Piaeon Creek.

Study Area Description

The study area was approximately a llh. mile stretch of Pigeon Creek located within the
ferule boundaries. Pigeon Creek is an intermittent stream which ori,inates
approximately 2'h. miles north of Crab Orchard Lake. It has two tributaries, Dove Creek
and Quail Creek, both of which flow southeastward from the Crab Orchard National
WiJd1ife Refuge wastewater treatment plant and empty into Pigeon Creek approximately
Ih. mite north of its confluence with Crab Orchard Lake (FlIDre 1).

MethodoloV

. n
Sam~le Collecti.Qn

Five sampling sites were designated alone a Ilh mile stretch of Pigeon Creek. One
composite sediment sample, comprised of three subsampJes, was collected at each
sampling location. starting at the confluence of Pigeon Creek and Crab Orchard Lake.
Samplin& was conducted progressivcly upstream. Table 1 describes the sample
collection locations.

Sediment samples were collected with either a stainless steel spoon or an Eckman dred£e
sampler. Subsamples were placed in acetone rinsed stainless stcel containers and
thoroughly mixed, then placed in SOOmJ acid-cleaned jars with teflon-lined lids.
Sampling equipment was rinsed with acetone between each sample collection tocation.
Sampte containers were kept chilled on ice in the field, and then frozen at the field
station until shipment to the analytical facilities.
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Table 1. Pigeon Creek study area sample collection locations at Crab Orchard
NWR in 1988.

LocationSam~le Site !

1 Pigeon Creek Bay
(llh miles southeast of the
CONWR wastewwater treatment
facility at the confluence of
Crab Orchard Lake)

2 Pieeon Creek
(1 mile southeast of the
CONWR wastewater treatment
facility)

3 Pigeon Creek/Dove Creek
(at the confluence of pjeeon Creek
and Dove Creek)

4 Dove Creek
(1.4 mile southeast of the CONWR
wastewater treatment lagoon)

s Quail Creek
(lh mile southeast of the CONWR
wastewater treatment facility)
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Chemical Ana1~~iI

Inorganic and orianic analyses were conducted on samples from each site. Chemical
residue ana1ysis for organochlorine pesticides and PCBs (total) was performed by
Geochemical and Environmental Research Group at Texas A&M University, College
Station, Texas. The sediment samples were extracted usini the soxhlet extraction
method. Freeze--dried samples were homogenized and a small portion of the sample
weighed into the extraction apparatus and extracted for 12 hours. The orianochlorine
fraction was isolated by purification of extracts by silica/aluminum chromatography.
Extracts were anaty1.ed by gas chromatography, For the organochlorines the limit of
quantification was 0.50 ppm.

Results

The results of the inorganic analyses are shown in Tablc 2,

The analytical results of the or:anoch1orine pesticide scan for each samp1e showed
concentrations below detection limits for each parameter t and those data are not
presented here. The results of the chemica1 analysis for PCBs are described in Table 3.

The results of the chemical analysis for PCBs (Aroc1or 1254) show~ levels in sediments
ranging from 0.50 1'0 0.56 ppm (mr/kg). Aroclor 1254 was detected only in sediments
from sample site #4, PCBs were not detected in sediments from other sampling
locations.

D is( uss i onl Rec ommen dati 0 ns

Sediment salnples from sites #1 through #3, and #5 showed total PCB concentrations at
or below the quantification limit (0.50 mg/kg). Sediments from sample site #4, located
in Quail Creek) revealed concentrations of 0.56 ppm PCBs (wet weight) in scdiments
collected approximately 1/2 mile from the wastewater treatment facility lagoon. This
suggests a possible source of PCBs at the wastewater treatment plallt.

Two recommendations are made with respect to the present data. First, the sludge piles
adjacent to the wastewater treatment facility should be sampled again, and samplcs
submitted for EP/Tox testini. Secondly I if the samples pass the test, the material may
be removed and placed in an off-site landfill. This may eliminate potential concerns with
respect to PCBs (and metals) originating from the sludge piles and further contaminating
Pi&eon Creek.
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Results or PCB analysis (m&fkg wet wei&ht) for sediment samples
collected from five sampling locations alon& Pigeon Creek in the
vicinity or the Crab Orchard wastewater treatment plant in 1988.

Table 3.

Total f.cBsSam~le Site

1

2

3

4

s


